The success of therapies for diabetes depends on the ability of adults with diabetes to successfully sustain effective self-management behaviors: taking prescribed medications, following diet and exercise regimens, self-monitoring, and coping emotionally with the rigors of living with diabetes. Yet, many patients face multiple barriers to effective diabetes self-management. These include lack of sufficient knowledge of diabetes or its treatment, lack of self-confidence or skills to manage diabetes well, lack of financial resources for medications and supplies, and other comorbidities and physical limitations. In addition, many adults with diabetes lack effective support from their families and friends for their diabetes selfmanagement. This lack represents an often-neglected barrier to successful diabetes care and self-management. 1 Productive health care visits and nurse case management programs are important means of supporting patients' diabetes self-management but alone often cannot adequately meet many patients' needs. The time allotted for an outpatient visit is often inadequate to address all of the questions that a patient has about selfcare, and nurses and care managers have the challenge of regularly communicating with a large, dispersed panel of patients and tailoring that communication to each individual's needs. Moreover, although research has shown that intensive care management interventions, such as faceto-face or telephone contact with a nurse care manager between medical visits, are effective for patients with high-risk chronic diseases, such as diabetes and heart failure, 2,3 these programs are labor-and resourceintensive. Many health care systems lack the resources to implement intensive nurse-led case management programs.
Higher levels of social supportespecially illness-specific or regimenspecific support-are associated with better diabetes and other illness selfmanagement.
1,4-8 Moreover, observational studies suggest that providing social support to others may result in health benefits comparable to-or even greater than-receiving support. Individuals who provide
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In Brief
From Research to Practice / DSME Support social support through volunteering experience less depression, 9,10 heightened self-esteem and self-efficacy, 11 and improved quality of life, even after adjusting for baseline health status and socioeconomic status. 12, 13 Furthermore, providing support to others can lead to improved health behaviors on the part of the helper, 14 decreased mortality risk, 15, 16 and improved health outcomes and functioning.
12,17,18 These benefits are especially strong among those who are elderly and have fewer opportunities to contribute to the well-being of others. 10, 19 Many older diabetic patients lack not only an extensive social network, but also opportunities to be of service formerly available through jobs or taking care of children.
Peer support among patients with the same chronic health problem may be a particularly potent intervention, combining the benefits of both receiving and providing social support. "Peer support" is defined as "support from a person who has experiential knowledge of a specific behavior or stressor and similar characteristics as the target population."
20 Peer support helps reduce problematic health behaviors, 19 depression, 20,21 and, in several randomized controlled trials, has contributed to improved diabetes management, including improving behaviors related to medication adherence, diet, exercise, and blood glucose monitoring. [22] [23] [24] [25] The success of peer support appears to be due in part to the nonhierarchical, reciprocal relationship that is created through the sharing of similar life experiences.
19,20 These findings are consistent with the longstanding tradition of group therapy and mutual support groups as a means of improving psychosocial outcomes for patients with substance abuse and other chronic conditions.
26-29 Thus, both the intensity and mechanisms linking peer support to health outcomes are different from and likely complementary to those provided by health care provider services. Equally important, peer support interventions, by training and employing volunteers or nonprofessional staff members, are much less resource-intensive than traditional case management models. In this regard, peer support models are especially promising for safety net providers and public health systems facing severe resource constraints.
Peer support is especially beneficial when patients with chronic diseases are tackling challenging new medical tasks, such as insulin management. Sharing experiences with others undergoing the same medical or behavioral tasks is an effective means of gaining mastery of tasks and improving disease outcomes. 23, 30, 31 In addition, assimilating new knowledge and appraisals through mutual exchange of experiences occurs more effectively when presented by peers with whom individuals identify and share common experiences. Among peers, those who take on the helper role gain competency in the target medical or behavioral task as much as those who are helped.
14,32 Moreover, the more homogeneous the peers are (i.e., partners with similar life experiences and age), the more likely support will lead to understanding, empathy, and mutual help.
33
Interventions that mobilize and build on peer support are an especially promising way to improve selfmanagement support for patients with diabetes. The most effective models appear to combine peer support with a more structured program of education and assistance. To date, most efforts to increase self-management and peer support among patients with chronic conditions have focused on clinic-based group visits, peer-led training sessions, and support groups. Peer-to-peer 34, 35 and clinician-led [36] [37] [38] group visits and training sessions 34, 35 improve outcomes for patients with diabetes and other chronic diseases. [39] [40] [41] Yet, many patients face difficulties attending regular face-to-face meetings. Even in the most successful trials of face-to-face group visits 36, 42 and selfmanagement training sessions, 34, 35 many participants do not attend the sessions. Thus, it is useful to examine the range of different models for effectively mobilizing peer support in conjunction with health care provider support to improve outcomes.
This article provides a brief overview of different approaches to mobilize peer support for diabetes selfmanagement support and evidence to date on the effectiveness of each model with an emphasis on research into ways to extend face-to-face programs using innovative technologies. Face-to-Face Self-Management Programs There is strong evidence for the benefits of face-to-face group self-management programs that combine discussion of key self-management issues participants are facing, peer exchange and support, and behaviorally based approaches to strengthen participants' diabetes care self-efficacy, problem-solving skills, and efforts to set and follow through on specific behavioral goals. Programs employed in randomized, controlled trials to improve diabetes self-management and clinical outcomes include health professional-led programs based on empowerment theory, in which the leader serves primarily as a facilitator with primarily participant-defined agendas, 44 as well as more structured self-management training following a set curriculum led by trained peer leaders who often themselves have diabetes. 34, 35 Self-management training programs seek to provide information and promote behavioral skills that will help patients carry out the tasks necessary to live as well as possible with chronic illness. These skills include dealing with stress, managing and monitoring symptoms, carrying out biomedical tasks, navigating health systems, and working with health care providers. Peers are especially effective as leaders for self-management programs. As people who are themselves living with chronic conditions, they serve as excellent role models for participants. Moreover, peer leaders can more easily hold group sessions outside of normal working hours than can health care professionals, allowing more courses to be offered at a variety of times. Because even the most effective self-management programs require follow-up contact to sustain improvements in health behaviors, 45 peers can also maintain contact with program graduates to continue to provide them with selfmanagement support.
Many peer-led programs throughout the world follow a model that was first developed and evaluated by Lorig et al. at Stanford University (http://patienteducation. stanford.edu): the Chronic Disease Self-Management Program (CDSMP), or Tomando Control de Su Salud, the Spanish version. The CDSMP is a program for patients with different chronic conditions including diabetes given in 2.5-hour sessions once a week for 6 weeks. Its content includes design of individualized exercises and cognitive symptom management programs; methods for managing negative emotions such as anger, fear, depression, and frustration; and discussion of such topics as medications, diet, health care providers, and fatigue. Leaders teach the courses in an interactive manner designed to enhance participants' confidence in their ability to execute specific selfcare tasks (self-efficacy). 46 In the model developed by Lorig et al., the goal is not to provide disease-specific content, but rather to use interactive exercises to build self-efficacy and other skills that will help participants better manage their chronic conditions and live fulfilling, active lives. A vital element is promoting exchange and discussion among participants and with the peer leaders.
The most successful diabetesspecific self-management group training classes that have been rigorously evaluated are based on empowerment theory. The role of the professional facilitating these group sessions is to work collaboratively with patients in support of their efforts to obtain knowledge and skills, attain selfselected goals, overcome barriers, and seek out appropriate care recommendations and support. 44 Rather than follow organized lesson plans delivering content in a prescribed manner and order, these programs encourage patients to apply newly acquired knowledge to their own lifestyles and to exchange information and experiences, enabling participants to learn from each other. Core empowerment model concepts include promoting patients' inherent drive toward wellness and encouraging informed choices and decision-making. 44, 47 Several randomized, controlled trials have found improvements in glycemic control, diabetes-specific quality of life, self-efficacy, and other patient-centered outcomes among participants in these group sessions compared to control groups. 44 Trial evidence also supports the effectiveness of these programs among lowincome African-American and other ethnic minorities who have been found in focus group research to prefer more experiential learning with exchange of diabetes-related experiences among trusted peers to traditional lecture-based teaching from a health professional. 47 To facilitate participants' ability to attend, these programs are often held in easily accessible communitybased settings (e.g., churches or community organizations). Because many participants face barriers to attending frequent, face-to-face programs and even effective self-management programs require sustained followup to sustain benefits, it is important to discuss how the other peer support models described below may complement or extend these programs.
Peer Coaches
A more informal, flexible means of providing peer support for patients with diabetes and other chronic conditions comes from volunteer peer coaches or mentors. Peer coaches meet one-on-one with other patients to listen, discuss concerns, and provide support. Peer coaches are usually individuals who have successfully coped with the same condition or surgical procedure and can be positive role models and who usually receive from 8 to 32 hours of training. Training focuses on communication skills, including empathic listening, how to help participants clarify their values and life goals, problem solving, and assertiveness. Teaching the skills necessary to support patients is emphasized, rather than having the mentor try to assume the role of a health care provider.
Peer mentoring has been shown to be especially effective with nonwhite individuals who have a historic cultural mistrust of predominantly white health care systems. 48 No studies have rigorously evaluated the effectiveness of peer mentor programs for adults with diabetes. However, peer mentors have been shown to foster trust of the health care staff and enhance coping and health outcomes among patients with breast and prostate cancer, women with postpartum depression, and patients with HIV/AIDS. 48 Peer mentors have also been shown to improve self-care among heart failure patients. 49 Community Health Workers Community health workers, or promotoras, are community members who work as bridges between their ethnic, cultural, and geographical communities and health care providers to promote health, usually among groups that have traditionally lacked access to adequate health care. Community health workers do not always have diabetes, but they are peers to the populations they serve in other important respects: they often speak the language, share the culture, and come from the same communities as the patients with whom they work. Some populations, such as many recent immigrant groups, are more likely than others to turn to informal health care systems, and the community health worker model may fit these populations best. Community health workers have five often-overlapping roles in the treatment of diabetes. These include:
Caring for and supporting patients by helping to identify resources, managing cases, reaching out to patients by telephone, and providing patients with disease-specific information Educating patients about self-care and helping them learn self-care skills Supporting the care and education provided by health care professionals Coordinating care and acting as a liaison with the health care system Providing social support by being available to listen and talk through problems that patients are experiencing 50 Even with access to health care, there may be multiple individual and community barriers to adequate selfcare of chronic diseases. People may lack transportation to attend regular clinic visits, have unstable work or home situations, or lack knowledge of available resources. Studies suggest that community health workers can help overcome these barriers by developing trusting, close relationships with the people they serve. Indeed, community health worker programs have improved health care access, prenatal care, pregnancy and birth outcomes, health status, and 50 Community health workers educate their peers, encourage them, and help them effectively use and navigate community and health resources. They improve the quality of life of the patients they serve and are particularly helpful in vulnerable populations, such as the elderly. There is also some evidence that community health care workers reduce health care costs. 50 In the United States to date, the focus of community health workers has been on prevention, but there is increasing recognition that they can also help patients with chronic conditions. The Institute of Medicine recommends that health care systems support the use of community health workers to address racial and ethnic disparities in health care, stating that "community health workers offer promise as a community-based resource to increase racial and ethnic minorities' access to health care and to serve as a liaison between health care providers and the communities they serve." 51 A 2006 systematic review of community health worker programs serving adults with diabetes found that, in five of the seven studies reporting outcomes, patients who worked with a community health worker had more knowledge of their disease and better self-care skills (in areas such as diet, exercise, and blood glucose monitoring) than those patients who had no contact with a community health worker. Patients connected with community health workers had fewer emergency room visits. 52 This review also found improved provider monitoring of glycemic control and rates of retinopathy screening. 52 Community health workers have also been successfully combined with nurse-led services. In one such program, African-American patients with diabetes who received the combined community health worker/nurse manager intervention had greater declines in hemoglobin A 1c values, cholesterol levels, triglycerides, and diastolic blood pressure than did routine-care groups or those led solely by either community health workers or nurse case managers. 
Telephone-Based Peer Support
To circumvent distance barriers, telephone outreach is an effective and cost-efficient extension of clinic-based diabetes services and face-to-face selfmanagement training and support. 54 Telephone-based care management allows for frequent patient contacts at a low cost and improves diabetes self-care and health outcomes.
2, [55] [56] [57] [58] [59] [60] [61] [62] Unfortunately, however, many health systems lack the nursing resources required to manage telephone care programs that rely exclusively on care manager outreach.
One promising approach to improve care for diabetes and other chronic diseases is to combine elements of peer-led self-management support and telephone-based care through telephone-based peer support. In these interventions, patients receive support through regular phone calls. Sometimes, a peer or peer counselor makes calls as the sole form of intervention. Other times, the telephone intervention complements another intervention. For example, participants in mutual support groups, self-management training classes, and group visits may exchange phone numbers and provide support between scheduled visits. In this way, telephone-based peer support can provide an important source of self-management support between face-to-face group visits, self-management training programs, or other clinic-based programs.
Telephone-based peer-helper interventions can be a satisfactory substitute for face-to-face peer interaction. 63 In fact, many people prefer the relative anonymity and increased privacy of talking on the telephone. 49, 64, 65 Telephone-based peer support interventions have led to improvements in chronic disease outcomes. 63, 64, [66] [67] [68] The principal barriers to telephone-based peer support interventions have been participants' reluctance to share telephone numbers and the cost of telephone calls, especially if partners are not in the same locality. Moreover, many patients may be willing to participate but lack the initiative or organization to ensure that contacts are made regularly. From a health system perspective, these initiatives can be difficult to monitor, and few, if any, have been designed to interface with standard outpatient nursing care.
One way to address these limitations is to use an interactive voice response (IVR) exchange platform with Internet monitoring. With this technology, participants do not share phone numbers and can block calls during certain hours. The IVR system can generate automatic reminder calls to participants who have not contacted each other in a given period. IVR-facilitated telephone peer support may be an ideal adjunct to promote more effective use of standard nursing services and give patients additional help without requiring health systems to hire more workers. Such programs might also extend the reach of ongoing face-to-face selfmanagement programs.
In an IVR system, participants dial a designated toll-free IVR number to contact their partners. When connected with the system, they enter their home phone number, which serves as an identification code linking them to their partner's home phone. If, during the call, a question arises for a case manager or other staff member, voicemail messages can be left by pressing a designated key. A password-protected website can be used to monitor the calling process, including when calls are placed, who initiates them, and how long they last. If partners seem to have difficulty making contact, a staff person can contact them and address any problems. If participants wish to discontinue the program for any reason, they can ask a staff person to remove their telephone number from the system.
We have launched two large-scale randomized, controlled trials of IVR peer support programs. The first focuses on patients with diabetes on maximum doses of oral anti-hyperglycemic medications and poor glycemic control. 69 Many of the sources of patient resistance to initiating and intensifying insulin therapy lend themselves to peer support. Principal sources of resistance to starting insulin include fear of giving an injection, anxieties about proper techniques, and fear of hypoglycemia. 70 Moreover, insulin holds negative symbolism for many patients, representing treatment failure, social stigma, and advancing illness. 71, 72 Many diabetes patients perceive insulin as the most burdensome diabetes treatment by far. 72 Yet, one recent study found that patients who had experience with insulin therapy rated the burden of insulin use significantly lower than those with no experience. This study reinforces other research dem-onstrating that patients' experiential concerns may be best addressed with another person who also is coping with insulin management. 72 In the diabetes intervention, we are evaluating a novel, low-cost intervention designed to address the informational and support needs of patients managing a change in their insulin. The intervention is offered through face-to-face group meetings facilitated by nurses and based on empowerment theory 44 and IVRfacilitated peer support. The program pairs patients who have similar disease severity and who face similar challenges. The peer matching is intended to be egalitarian, with both peers receiving and providing support, with no designation of one as helper and the other as help recipient. Although one of the key mechanisms by which peer support may work is to activate patients by having them help others (similar to how having someone teach something is the best way to get them to learn it well), this
has not yet been rigorously tested in randomized, controlled trials.
Both patients in these peer matches receive some training in peer communication skills to support each other. At the initial nurse-led group session, facilitators trained in empowerment theory facilitate discussion among the group of diabetes patients about selfmanagement challenges they are facing and help participants generate an initial short-term action plan of a specific behavioral step they will try during the next two weeks. Participants undergo initial training in empowerment theory-based peer communication skills and are encouraged to contact their partners weekly using a toll-free IVR phone system that protects their anonymity and provides automated call reminders. The IVR system further enables participants to leave asynchronous messages for each other and voicemail messages for the participating nurses during the peer conversations. Participants also receive a workbook to assist them and their partners in working together on their action plans. Finally, participants have the opportunity to participate in periodic group sessions (at 1, 3, and 6 months).
The pilot studies of these trials found high levels of participation in and satisfaction with the program. 69, 73 All participants successfully completed the intervention and had no technical difficulties with IVR-facilitated peer support phone calls. Most participants enjoyed talking with their peer partners and participated regularly in the calls. Ninety percent reported that they would be more satisfied with their health services if such a program were available. Participants reported that discussing mutual health concerns with a peer partner increased their motivation and confidence in caring for their own chronic conditions and that they found meaning and positive reinforcement in trying to support their partner's self-management efforts. The most successful matches in the pilot were between those who felt that they could both learn from and contribute to their partner's diabetes management because they had similar disease severity and challenges. The recently launched study will rigorously assess whether these promising pilot findings are borne out in a larger trial.
Web-and E-mail-Based Peer Support
Similar to telephone support, weband e-mail-based support can overcome the problem some patients have with face-to-face contact. During the past decade, there has been significant growth in Internet-based support groups and other uses of the Internet to mobilize peer support. Internetbased interventions are promising because of their low cost and ease of dissemination, and they may provide alternatives to more labor-and resource-intensive clinic programs. Whereas traditional chronic disease support has been enhanced through face-to-face medical care, education programs, and support groups, Internet technology makes it possible to continue this tradition of supportive interaction in conjunction with information and education in a way that transcends the clinic environment.
Internet programs have been developed for diabetes education and self-management support, for delivering a behavioral weight-loss program, and for individuals at risk of type 2 diabetes. [74] [75] [76] Results of several recent randomized controlled trials suggest that adding peer support components (sometimes called "e-community" components) to Internet-based interventions can increase their effectiveness. 77 One successful program is the Internet discussion boards established for patients and their family members by the Joslin Diabetes Center in 1998. These boards are a technological extension of traditional support groups providing people with diabetes a place to communicate with each other. For 74 months, from 1998 to 2004, Zrebiec 78 tracked the activity and characteristics of user visits to the site and conducted a survey of user satisfaction. Of 791 respondents, 74% rated participation in the discussion board as having a positive effect on coping with diabetes, and 71% rated participation as helping them to feel "more hopeful" or "a lot more hopeful" about coping with diabetes.
In another recent intervention, Lorig et al. 79 developed an Internet version of their CDSMP with content similar to the face-to-face program. Two trained peer moderators take part in each workshop and help participants by reminding them to log on, modeling action planning and problem solving, offering encouragement, and posting to the bulletin boards. Lorig et al. recently completed a randomized, controlled evaluation of the program among participants with diabetes, heart disease, or chronic lung disease. 79 After 12 months, participants had significantly improved levels of health distress, fatigue, pain, and shortness of breath. Increases in self-efficacy at 6 months were significantly associated with improved levels of pain, shortness of breath, fatigue, disability, illness intrusiveness, health distress, and global general health. Improvements in the online group were similar to those achieved in the face-to-face groups.
Conclusion
A crucial issue for many patients with diabetes is accessing sufficient support on a regular basis for effective diabetes self-management. In the face of growing numbers of older adults with chronic illnesses such as diabetes and significant resource constraints facing health systems, it is increasingly important to develop and evaluate low-cost interventions that build on available resources and can empower patients to provide greater mutual assistance. In particular, novel strategies are needed to increase betweenvisit support via community-based programs, telephone-based programs, and programs using new communication technologies for the large num-From Research to Practice / DSME Support bers of patients with limited health literacy.
Peer support models are a potentially low-cost, flexible means to supplement formal health care support. Peer support models also potentially benefit both those receiving and those providing support. Reciprocal models for both receiving and providing peer support are being rigorously evaluated. The unifying feature of these programs is that they seek to build on the strengths, knowledge, and experience that peers can offer. Peer support interventions build on the recognition that people living with chronic illnesses have a great deal to offer each other; they share knowledge and experience that others, including many health care professionals, cannot understand. If carefully designed and implemented, peer support interventions can be a powerful way to help patients with chronic diseases live more successfully with their conditions.
There is still much to learn about how best to organize and deliver effective programs, which types of programs are best for different types of patients, and how best to integrate peer support interventions into other clinical and outreach services. Many of the models discussed in this brief overview have not yet been rigorously evaluated in randomized, controlled trials or have only been evaluated in one or two studies. There is much to be done in testing different peer support models and building knowledge to inform the development of improved models of peer support for diabetes self-management. 
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